1. Introduction
===============

Primary dysmenorrhea is menstrual pain with no pelvic pathology that often occurs 1--2 years after menarche, when the ovulation cycles are fully established ([@b1-epj-08-2107]). The overall prevalence of primary dysmenorrhea is between 60% and 90% among adolescent girls, and it decreases with age ([@b2-epj-08-2107]). In the U.S., dysmenorrhea is responsible for the loss of 600 million work hours and two million dollars each year ([@b3-epj-08-2107]). Primary dysmenorrhea is caused by increased or unbalanced production of endometrial prostanoid during menstruation. Prostaglandins increase uterine tone and contractions and cause pain. There are various medicinal and non-medicinal methods for the mitigation or elimination of this problem ([@b1-epj-08-2107]). The non-medicinal methods used to control primary dysmenorrhea include lifestyle and dietary pattern changes, such as reducing salt intake and reducing the consumption of animal fat, increasing the intake of complex carbohydrates and fibers, increasing physical activity, reducing stressors, and providing psychological support ([@b4-epj-08-2107]). Lifestyle, nutrition, and general health are essential factors in the management of menstrual symptoms ([@b5-epj-08-2107]). Recent studies have shown that lifestyle can be effective in causing stress and anxiety and creating mental pressures ([@b6-epj-08-2107]) that exacerbate dysmenorrhea ([@b7-epj-08-2107]). Lifestyle includes controllable and changeable behaviors that can affect the individual's health either positively or negatively ([@b8-epj-08-2107]). McDonald proposed six dimensions for lifestyle, including nutrition, physical activity, stress, self-care, social relationships, and improper health behaviors ([@b9-epj-08-2107]). According to various studies, the factors that affect primary dysmenorrhea include nutrition habits ([@b7-epj-08-2107]), aerobic exercise ([@b10-epj-08-2107]), feeling energized and refreshed upon waking up in the morning, having negative beliefs and attitudes toward menstruation, emotional and psychological responses ([@b11-epj-08-2107]), economic status ([@b12-epj-08-2107]), and exposure to cigarette smoke ([@b13-epj-08-2107]). Another study found no relationships between dysmenorrhea and life factors, such as exposure to cigarette smoke, smoking, drinking, exercise, and perceived stress or occupational factors, such as work stress ([@b14-epj-08-2107]). Given the prevalence of dysmenorrhea and its significant effects on the personal and social quality of life and the public appreciation of new lifestyle trends, finding a method of pain management that poses no side-effects and that can replace medicinal methods has always been the main objective of researchers in this field. Some studies conducted on this subject have failed to produce suitable results. Therefore, we conducted this study to examine the relationship between lifestyle and primary dysmenorrhea in female students in order to facilitate lifestyle-improving interventions among young women.

2. Material and Methods
=======================

This descriptive-comparative study was conducted on 250 students at Sari University of Medical Sciences in 2015. Sampling was conducted between late August and late November 2015. A total of 125 students with primary dysmenorrhea and another 125 without primary dysmenorrhea were non-randomly assigned to each study group through convenience sampling. The study inclusion criteria consisted of being single, age in the 18--26 range, having primary dysmenorrhea with a moderate to severe degree of pain based on the McGill pain index (scores of 4 to 10) or having no pain (scores of 0 to 3), suffering from no known chronic diseases, such as diabetes, high blood pressure, underlying cardiac diseases, or infectious diseases, having no self-reported symptoms, such as vaginal burning, itching, or abnormal excretion, and having no history of gynecologic surgeries. Data were collected using personal-social and lifestyle questionnaires, the McGill pain index, and meter. The personal-social questionnaire contained sections on personal details, menstruation history, obstetric history, and socioeconomic status. The lifestyle questionnaire contained 82 items in six domains, including nutrition, physical activity, social relationships, perceived stress, self-care, and improper health behaviors. The nutrition style questionnaire contained 16 items scored on a 4-point Likert-type scale with a total score ranging from 16 to 64. Overall nutrition scores of less than 33.3% indicated poor nutritional status, between 33.3% and 66.6% indicated moderately good nutrition, and greater than 66.6% indicated good nutritional status. The nutrition style questionnaire used was designed and psychometrically assessed by Mahmoodi et al., and the validity and reliability of the questionnaire also were confirmed with a Pearson correlation coefficient of 97% and a Cronbach's alpha value of 76% ([@b15-epj-08-2107]).

The International Physical Activity Questionnaire (IPAQ) ([@b16-epj-08-2107]) was used to assess the physical dimension; this questionnaire was developed in 1998 by the World Health Organization (WHO) and the Centers for Disease Control and Prevention (CDC) for individuals in the age range of 15 to 69. In this study, we used the long form of the IPAQ, which contains 27 items and reports physical activity results MET=Metabolic Equivalent Test (MET/Minute) per week and divides its respondents into three groups, i.e., a low-activity group (less than 600 Met), a moderate-activity group (600 to 3000 Met), and a high-activity group (more than 3000 Met). The IPAQ is a standard global scale with a validity that has been confirmed in previous studies through the measurement of the validity of its content ([@b17-epj-08-2107], [@b18-epj-08-2107]). Hazavehei et al. confirmed the reliability of the IPAQ with a Cronbach's alpha value of 0.8 ([@b19-epj-08-2107]). The social relationships questionnaire contained 10 items on both domestic and social relationships, and they were scored based on a 5-point Likert-type scale, where 1 was the most unfavorable, and 5 was the most favorable score. Overall scores of less than 33.3% indicated unfavorable social relationships, between 33.3% and 66.6% indicated relatively favorable social relationships, and higher than 66.6% indicated favorable social relationships. The social relationship questionnaire that we used was designed and psychometrically assessed by Mahmoodi et al.; the reliability of the questionnaire was confirmed with a Cronbach's alpha value of 0.752 ([@b15-epj-08-2107]). Cohen's Perceived Stress Scale was used to measure general stress perceived during the last month, and it assessed the individual's general thoughts and feelings about recent stressful experiences and mental pressures and the means of controlling these feelings and coming to terms with them. The present study used the 14-item version of the scale, where seven negative items indicated an inability to cope with stress, and seven positive items indicated that the respondent was well-adapted to stressors. The responses were scored based on a 5-point Likert-type scale from never given a score of 1 to very often a score of 4 ([@b20-epj-08-2107]), and with the lowest score being 0 and the highest being 56. Overall scores of less than 33.3% indicated a low level of stress, between 33.3% and 66.6% indicated a moderate level of stress, and higher than 66.6% indicated a high level of stress. The reliability of Cohen's Perceived Stress Scale was confirmed in three studies using the internal consistency method and with a Cronbach's alpha value calculated as 0.84 to 0.86 ([@b21-epj-08-2107]).

The self-care questionnaire contained seven items scored based on a 4-point Likert-type scale, with scores ranging from 7 to 28. Overall scores of less than 33.3% indicated a poor health accountability, between 33.3% and 66.6% indicated a moderate health accountability, and higher than 66.6% indicated a high health accountability. The health accountability questionnaire used in this study was derived from the questionnaire designed and psychometrically assessed by Khosrorad; the reliability of this questionnaire was confirmed with a Pearson correlation coefficient of 0.97 and a Cronbach's alpha value of 0.76 ([@b22-epj-08-2107]). A questionnaire designed and psychometrically assessed by Khosrorad et al. was used to assess improper health behaviors; the validity and reliability of this questionnaire were confirmed with a Pearson correlation coefficient of 0.98 and a Cronbach's alpha value of 0.69 ([@b22-epj-08-2107]). The McGill pain scale is the most common visual analog scale with many applications in different studies and with a validity and reliability that already have been confirmed ([@b23-epj-08-2107]). The reliability of the weighing scale was determined by weighing a 2-kg control weight, and then, according to the manufacturer's instructions, the scale was calibrated with the same standard weight after it was weighed 10 times. The reliability of the meter was determined using a non-flexible metal meter. The data were analyzed using SPSS software, version 18, using descriptive and analytical statistics, such as mean, standard deviation, the independent-samples t-test, the chi-squared test, and logistic regression analysis.

3. Results
==========

The study was conducted on 250 students. According to the results obtained, the two groups were significantly different in terms of age (p=0.001) and degree of education (p=0.011), but not in terms of BMI (p=0.296), age at menarche (p=0.0374), duration of menstruation (p=0.54), menstrual cycle (p=0.54), diet (p=0.233), and socioeconomic status (p=0.346); that is to say, the groups were matched in these areas ([Table 1](#t1-epj-08-2107){ref-type="table"}). Based on the scores obtained on the lifestyle questionnaire, the two groups were significantly different in terms of nutrition style (p=0.008), physical activity (p=0.011), stress (p=0.041), and social relationships (p=0.000), but not in terms of self-care (p=0.115) or improper health behaviors (p=0.355) ([Table 2](#t2-epj-08-2107){ref-type="table"}).

The logistic regression analysis showed no significant differences between the two groups in terms of nutrition style, self-care, and stress. The results showed that, for each unit of increase in the social relationships score, the odds of experiencing dysmenorrhea were reduced by 0.05. In other words, it is less likely for individuals with more favorable social relationships to experience dysmenorrhea. Moreover, an increase of one unit in the physical activity score reduced the odds of experiencing dysmenorrhea by 0.01; in other words, more physically active women are less likely to experience dysmenorrhea. The odds of experiencing dysmenorrhea are reduced by 0.18 with age; in other words, as they get older, women become less likely to suffer from this condition ([Table 3](#t3-epj-08-2107){ref-type="table"}).

4. Discussion
=============

In this study, we found a relationship between dysmenorrhea and nutrition, physical activity, stress, and social relationships in the two groups. A favorable nutritional status reduced the severity of dysmenorrhea. Several studies have confirmed the role of vasopressin in increased myometrial activity and reduced local uterine blood flow. Vasopressin is a hormone that increases with the stimulation of the supraoptic nuclei due to the resultant increased osmolality and reduced volume of the blood ([@b24-epj-08-2107]). Ekstrom et al. showed that the infusion of hypertonic saline during menstruation increases vasopressin and oxytocin and, thereby, the severity of dysmenorrhea ([@b25-epj-08-2107]). Foods that contain high levels of magnesium can reduce the severity of dysmenorrhea by reducing the synthesis of prostaglandin and reducing muscle and microvascular spasms ([@b26-epj-08-2107]). A high-fiber diet can increase the sex hormone-binding globulins, thereby reducing the synthesis of prostaglandin, which is the main causative factor of dysmenorrhea ([@b27-epj-08-2107]). Studies have confirmed the role of arachidonic acid (contained in animal fats, especially meat and dairy) in the synthesis of prostaglandin ([@b7-epj-08-2107]). Concerning the daily consumption of the four major food groups, research has shown that a diet high in fish, eggs, vegetables, and fruits is associated with a low prevalence of dysmenorrhea ([@b28-epj-08-2107]). Eliminating salty foods also helps reduce the incidence of dysmenorrhea ([@b29-epj-08-2107]). Moreover, eating breakfast ([@b30-epj-08-2107]), nuts ([@b31-epj-08-2107]), and pure honey ([@b32-epj-08-2107], [@b33-epj-08-2107]) helps reduce the incidence of dysmenorrhea. Exercise acts as a non-specific analgesic by improving pelvic blood circulation and stimulating the release of beta-endorphins ([@b34-epj-08-2107]). Exercise prevents and abates dysmenorrhea by helping to reduce mental pressure, to improve mood, and to reduce the percentage of body fat, which is crucial given that obesity is associated with a high prevalence of dysmenorrhea ([@b35-epj-08-2107]). Salehi et al. found significant differences between their case and control groups in terms of the intensity and duration of pain after eight weeks of Pilates exercise ([@b36-epj-08-2107]). Brisk walking for 30 minutes a day during the first three days of menstruation reduces the severity of primary dysmenorrhea and menstrual pain. The prevalence of dysmenorrhea was lower in athletes who had three regular sessions of exercise per week than in non-athletes ([@b37-epj-08-2107]). Exercise has the greatest effect on the prevention of dysmenorrhea when it is ongoing and when it begins before menarche ([@b35-epj-08-2107]). In this study, we found that the prevalence of dysmenorrhea was lower in women who were more physically active and also that regular exercise reduced the levels of stress in women, thereby improving the circulation of blood circulation and increasing their endorphins and neurotransmitters ([@b38-epj-08-2107]). Educational and counseling measures should be implemented to encourage women to exercise more.

In this study, we found moderate and high levels of stress to be more prevalent in the group with dysmenorrhea than in the group without this condition. In similar studies by Kurdi et al. and Wong et al. ([@b39-epj-08-2107]), a positive and significant correlation was obtained between occupational stress and the severity of dysmenorrhea. Given that primary dysmenorrhea is related significantly to anxiety and depression, psychological support during the treatment of dysmenorrhea is essential ([@b40-epj-08-2107]). Although psychological factors rarely appear to cause dysmenorrhea in and by themselves, they may still be considered a definitive factor in the exacerbation of the severity of dysmenorrhea and menstrual pain ([@b41-epj-08-2107]). In contrast, one study reported the lack of a relationship between dysmenorrhea and life factors, such as perceived stress and occupational stress ([@b14-epj-08-2107]). The disparity of results may be attributed to the type of questionnaires used and the matching of the groups in terms of stress levels. The present study showed significantly more favorable social relationships in the group without dysmenorrhea than in the group with dysmenorrhea. The support received through social relationships affects the individual's mental and physical health in the emotional, cognitive, and behavioral dimensions ([@b42-epj-08-2107]). A study conducted on the effect of psycho-social factors on dysmenorrhea found that a greater percentage of women who had poor social support, occupational stress, and poor job security had dysmenorrhea ([@b43-epj-08-2107]).

In this study we did not find any significant differences between the two groups in terms of smoking and drinking. However, a study conducted by Pan et al. found a significant relationship between smoking at home and at work and menstrual disorders and dysmenorrhea ([@b44-epj-08-2107]). The prevalence of dysmenorrhea was higher in women smokers ([@b41-epj-08-2107]), which was likely due to the nicotine content of cigarettes, which causes vasoconstriction and the resultant hypoxia then contributes to myometrial contraction ([@b45-epj-08-2107]). Speroff also had a similar opinion ([@b2-epj-08-2107]). The relationship between alcohol and dysmenorrhea is controversial; however, according to many studies, the daily intake of alcohol is a risk factor for dysmenorrhea ([@b28-epj-08-2107]). Alcohol destroys food reserves, alters the metabolism of carbohydrates, and causes muscular cramps and spasm. The ability of the liver to metabolize hormones also is impaired by alcohol, leading to increased estrogen levels, increased liquid content, salt retention, and increased menstrual bleeding ([@b46-epj-08-2107]). Life factors, such as exposure to smoke, smoking, and drinking showed no relationships with dysmenorrhea ([@b14-epj-08-2107]). The disparity of the findings between the studies may be attributed to various factors, such as age, different cultures in different cities and countries, and sample size. Based on the results of this study, we could not conclude that there were definite relationships due to the small number of smokers and drinkers in the two groups.

No significant differences were observed between the two groups in terms of their level of accountability. Age and menstruation education had direct and indirect effects on self-care behaviors. Self-care behaviors were directly linked to the parents' degree of education, the severity of pain, and the use of medications in those who suffered from dysmenorrhea. Learning about the factors that affect self-care behaviors in adolescent girls is effective in performing self-care promoting interventions and thus reducing the negative effects of the disease ([@b47-epj-08-2107]). Kabirian et al. found no statistically significant differences between self-care behaviors and lifestyle in women with dysmenorrhea ([@b48-epj-08-2107]). There was a statistically significant difference between the two groups in terms of age. The prevalence of primary dysmenorrhea decreased with age. Dysmenorrhea is more common between the ages of 20 and 24, and it becomes progressively less common after age 24 ([@b49-epj-08-2107]). No significant differences were observed between the two groups in terms of BMI. Heidari et al. also found no significant differences between their study groups in terms of BMI, height, weight, and the waist-to-hip ratio (WHR) ([@b50-epj-08-2107]).

A significant positive relationship was observed between a high BMI and dysmenorrhea. The disparity of results between the present study and a study conducted by Harlow may be attributed to how BMI is affected by various factors, such as race, age, and gender and how it is not an appropriate obesity index, especially in athletes who have high BMIs ([@b37-epj-08-2107]). No significant differences were observed between the two groups in terms of age at menarche, duration of menstruation, and menstrual cycle. However, Speroff found a significant relationship between age at menarche and the severity of primary dysmenorrhea. Long menstrual cycles ([@b51-epj-08-2107]), heavy bleeding ([@b49-epj-08-2107]), and menstruation lasting longer than seven days ([@b52-epj-08-2107]) increase the risk of primary dysmenorrhea. However, Jang et al. believed that dysmenorrhea was not related to the duration of the menstrual cycle ([@b53-epj-08-2107]). In this study, the groups were matched for confounding factors and, thus, no differences were observed between them in terms of menstruation history. Due to time constraints, it was not possible to check additional women. Note that we did not calculate the unhealthy behavior score because there were not many of the women who smoked and consumed alcohol.

5. Conclusions
==============

This research showed that an appropriate lifestyle can reduce the severity of dysmenorrhea, hence, with a suitable eating behavior, regular physical activity, self-care, high level social relationships, and reduction in stress levels in women, the occurrence of the dysmenorrhea can be reduced. With attention to the negative effects of dysmenorrhea on the quality of life, we must take steps to increase the female population's awareness of dysmenorrhea and the appropriate lifestyle to reduce its occurrence and effects.
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###### 

Demographic and midwifery characteristics of young women with and without primary dysmenorrhea

  Variables                  Dysmenorrhea (Mean ± SD)   Without dysmenorrhea (Mean ± SD)   p-value
  -------------------------- -------------------------- ---------------------------------- ---------
  Age (year)                 21.4 ± 2.09                21.22 ± 2.13                       0.001
  BMI                        22.37 ± 3.50               21.92 ± 3.34                       0.296
  Menarche age               13.39 ± 1.39               13.24 ± 1.30                       0.374
  Menstrual cycle            21.75 ± 2.42               22.54 ± 3.88                       0.054
  Duration of menstruation   6.37 ± 1.32                6.27 ± 1.13                        0.540
  Socioeconomic status       4.24 ± 0.904               4.13 ± 0.877                       0.346

###### 

Frequency Distribution and comparison of lifestyles in young women with and without primary dysmenorrhea

  Lifestyles Item                       Dysmenorrhea    Without dysmenorrhea   p-value
  ------------------------------------- --------------- ---------------------- ---------
  Eating behaviors (Mean ± SD)          57.91 ± 10.92   61.68 ± 11.33          0.008
  Physical Activity (MET) (Mean ± SD)   91.97 ± 53.03   77.77 ± 32.16          0.011
  Perceived Stress (Mean ± SD)          46.51 ± 12.24   43.32 ± 12.22          0.041
  Social relationships (Mean ± SD)      69.68 ± 7.52    74.08 ± 10.01          0.000
  Self-Care (Mean ± SD)                 52.26 ± 18.12   56.19 ± 21             0.115
  Improper health behaviors; n (%)      7 (5.6)         4 (3.2)                0.355
  118 (94.4)                            121 (96.8)                             

###### 

Logistic regression analysis of effective factors on primary dysmenorrhea

  Lifestyle dimension    Exp (B)=OR   CI (%95)       p-value   B
  ---------------------- ------------ -------------- --------- --------
  Age                    1.208        1.014--1.404   0.014     0.189
  Education              1.318        0.837--2.076   0.233     0.276
  Eating behaviors       0.977        0.951--1.004   0.089     −0.024
  Physical Activity      1.008        1.000--1.016   0.040     0.008
  Perceived Stress       1.007        0.983--1.032   0.556     0.007
  Social relationships   0.952        0.922--0.983   0.002     −0.049
  Self-Care              0.994        0.978--1.009   0.410     −0.006
